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To provide a basis upon which the reader may formulate an opinion con- 
cerning the origin of petroleum, the author has compiled information on the 
historical background of theories supported by experimental data collected 
rom the beginning of the 19th Century to the present day. 

T heories Prior to 1930 


The theories appearing before 1930 were divided into three groups — the 
cosmic, the synthetic, and the analytic, of which brief resumes are presented 
below. The only references cited in the bibliography are the Russian; all 
other references have been omitted. 

1. Cosmic Origin 

The basic supposition of this hypothesis is that petroleum and water 
once formed a part of the atmosphere, that they become condensed and subse- 
quently precipitated onto the earth, infiltrating it and appearing later as 
petroleum or, in a solidified form, as coal. There were several adherents to 
the theory that petroleum was the primary product resulting from the combi - 
nation of carbon and hydrogen by "cosmic" processes, the hydrocarbons remaining 
dissolved in the liqued magma until sufficient cooling occurred. A further 
modification stated that water would act upon certain heavy-metal carbides, 
giving rise to acetylene, which by polymerization and other reactions would be 
transformed into all sorts of hydrocarbons. 

2. Synthetic Origin 

A number of scientists, among them the Russian Lenz ( 1831 ) advanced 
theories of volcanic origin which assume that petroleum (or bitumen) is the 
product of a synthesis and a distillation effected at great deoths; the prod- 
ucts supposedly escape under the influence of a volcanic disturbance in the 
primitive rocks, (l) 

The inorganic-synthetic theory of Mendeleyev ( 1877 ) supported the 
idea that petroleum is of a purely inorganic origin, arising from the action 
of water on metal carbides in the very deep regions of the earth. (2^ Thi 6 
hypothesis had several partisans, among whom was the Russian geologist Abich, 
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who observed in 1879 that accumulations of petroleum were encountered most 
frequently along the anticlinal axes toward which the upheaved rock* con- • 
verge. (2) The presence of metals in the asphaltenes seemed to be explained 
by Mendeleyev’s theory. 

3- Analytic or Organic Origin 


Ihis category can be subdivided into three parte, ai 


w.'ucn 


attribute to petroleum an organic origin, either animal, vegetable, or a 
combination of both. The decomposition of plant and animal life which has 
been diatributed over the earth by various means, and its subsequent conden- 
sation at high temperatures and under high pressures, form the basis of most 
0^ ese theories The Russian scientist Andrussov (k) and others, pursuing 
previous studies along these lines, observed a surprising accumulation of 
cadavers of marine fauna brought into the fresh-water gulf of Kara-3cghaz by 
salt water from the Caspian Sea. They assumed that organic matter of this 
type may give rise to petroleum deposits. 


A significant group of these theories propose that there exist 
certain bacteria whose vital activity results in the formation of bitumens. 
Living bacteria have been discovered in the waters of Russian and American 
petroleum beds. 


T heories After 1930 

The author considers the data published after 19^0 as modern irte~pi-A- 
tations. The theories advanced during the past 25 years deal v er y littie'with 
the substance, apparently organic, which gave rise to petroleum, but rather 
with the formation of the raw material and with the possible processes by which 

lu w * 6 transfornied into petroleum. The author groups these new studies into 
the following three classes; 


1- Source 


1 fu Most works on thi - subject concern possible relationships between 
depth and the nature of deposits, the different pressures and tempe-atuz-s at 
these depths considered as influencing the properties of the deposits. Som* 
scientists thought that- the young beds arose from the old. and that the depth 
Ol the organic deposits was a determining factor. Other proposed relation- 
snips pertaining to age and depth specified that variations cannot n^c^ar-'ly 
be attributed to differences in the depth of beds, but urobably to physical 
causes operative in the reservoir rocks. 


Modifications of these theories differ with regard to the effects 
ascribed to temperatures at specific depths . catalytic action, formation of 
secondary reservoirs, and the influence of geological age. Frust f^rast?] 
and Minovskaya investigated the role of catalysts (5,6); Obryadchikov studied 
temperature conditions. (7) The conclusions of the Russian scientists ■’n 
general was that certain types of petroleum were formed at temperatures *below 
or equal to 150 , while others, as evidenced by their chemical composition, 
were produced between 150° and 2^0°. ~ 

2. Chemical Composition 


The most significant event from the chemical point of view was the 
discoverv Of I'h 1 nrnnhvl 1 nnrnVn> r < .. k. — r - _ . ^ 

' tr " > — r — r*v*— 5k’ tUujsDs, p-n.ruj.eum, ana combustible 

shales; their presence supported the vegetable • organic theories. It. was sug- 
gested on the basis of subsequent experiments that microorganisms art on the 
organic matter, giving rise to carbohydrates, proteins, fats, and a "p-oto- 
petr oleum of undetermined character, this "proto -petroleum” 'ie then trans- 
formed into petroleum by catalysis , isomerization. * and cyclizationT 
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Transformation of the Organic Material 


agents such ar^X^bacterif ' ^ 1 f? Ct ° rS ° f te “* firatu ^ and pressure. 


a * Catalytic Action 


The partlclpatlon°in petroled for^tlon^f^irt react ^ ons of hydrogenation, 
sulfide may perhaps be assumed. KhmJlevskava^Qqf?? der ^ v f d /j om hydrogen 

^o^v o 7 r^o° f hydr ° sen ™ . 

tenperature^^”around a 300° n and e the^pressure a is^hlgh? n *8)° n * * ^ ^ ^ 



was postulated to^lai™ the fo^tlon’of^sat^'aro^ics." ^ 


b. Bacteriology 


that seiectlve^ferrentation^ccurs vMch^ldl TnV™ **?* l895 - 19 °° 

hydrogen or methane. (9) Bacteria ? e of cellul ose either 

Caucasus and In the black silt of the r aR ni« *5 the petroleuin beds of the 

Which It was decided 

in the organic matter and figuring in thef^^H £ th ? bacterift Present 
directed at answering questions as to the limit * bw?' ^ urther research was 
bacteria is directly or indirectlv 2 * ithin which the Presence of 

vhich point their action is exerted what K ll? e f °rn»tion of petroleum and at 
process, and under what conditions ihese bacteria can e^st'anf^ert'an^n^lu- 


transforms the organic residu^int^abri d ° Uble action ' catalytic and bacterial, 
the products of this decomposition arebh ^ ** ut)Stance wbich is decomposed; 
action, finally ““f" 

but is formed at the different levels where U is f^d ^ DOt Bl8rate ' 


Radioactivity 


were the o1 ' P etroleum , sediments, and water 

Vernadekiy, and Bobin (1933 ) T C “ tUry * Khl, * ,la « 


liquid and solid hydrocarbons, and a gaseous ’mixt^rf'nf 1 Pr ° d “ Cts are dlverse 


Conclusions 
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1 . The accumulation of organic Serial in sediments 


organic 00^™°“ ° f thla ° rganlc “ terial hydrocarbons and diverse 


3 - Conversion of the latter into true petroleum 


material int^^ie^can^e : aCC0 “ plishin S th e transformation of the organic 


factors of tSperat“e! i pressw e t and & tlm^ f ° IUltlple cata lysts, and concurrent 



2 . Bacterial action 


3 * Radioactivity 
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